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The title molecule, C 2 iH 15 NO, has an indoline-2-one and two 
benzene substituent groups which are arranged in a propeller- 
like fashion around the central C atom. The dihedral angle 
between the two benzene rings is 73.32 (16)° and those 
between the benzene rings and the indoline-2-one group are 
76.54 (14) and 67.69 (14)°. In the crystal, there is an inter- 
molecular N— H- ■ O hydrogen-bonding interaction, which 
links the molecules into chains extending along c. 

Related literature 

For general background to indoline-2-one and its derivatives, 
see: Colgan et al. (1996). For the use of indoline-2-one as a 
precursor for the synthesis of organic luminescent molecules, 
see: Ji et al. (2010). For a related structure, see: Spencer et al. 
(2010). 




Experimental 

Crystal data 

C 21 H 15 NO 
M, = 297.34 
Orthorhombic, Pna2 1 
a = 11.0679 (11) A 
b = 17.6465 (16) A 
c = 7.8835 (6) A 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Sheldrick, 1996) 
T*&, = 0.965, r max = 0.971 

Refinement 

R[F 2 > 2a(F 2 )] = 0.037 

wR(F 2 ) = 0.097 

5 = 1.06 

2072 reflections 

208 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1539.7 (2) A 3 
Z = 4 

Mo Ka radiation 
ii = 0.08 mm~' 
T = 298 K 

0.46 x 0.40 x 0.38 mm 



9094 measured reflections 
2072 independent reflections 
1105 reflections with / > 2o(I) 
R in . = 0.050 



1 restraint 

H-atom parameters constrained 
A/w = 0.15 e A~ 3 
Ap mi „ = -0.15 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


Nl-Hl-Ol' 


0.86 


2.23 


2.974 (3) 


144 


Symmetry code: ( 


) -x + 1, -H 


-!,*-§. 







Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2123). 
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3-(Diphenylmethylidene)indolin-2-one 

M. Yuan, Q. Wang, S. Zhang, P. Gao and J. Wang 

Comment 

Indoline-2-one and its derivatives are very important compounds as materials for the synthesis of pharmaceuticals (Colgan 
et al., 1996). Indoline-2-one may also be used as a precursor for synthesizing organic luminescent molecules because of its 
perfect conformation (Ji et al, 2010). In the course of exploring new electro-optic compounds, we obtained a intermediate 
compound C21H15NO (I) and the synthesis and structure are reported here. 

The title compound has three substituent ring systems, an indoline-2-one ring and two benzene rings which are arranged 
in a propeller-like fashion around the central atom C9 (Fig. 1). The interplanar dihedral angle between the two benzene 
rings defined by C10-C15 and C16-C21 is 73.32 (16)°. The interplanar angles between these benzene planes and that of 
the indoline moiety are 76.54 (14)° and 67.69 (14)°, respectively. The molecules of (I) crystallize in the space group Pna2\ 
which is different from that of 3-(propan-2-ylidene)indolin-2-one (P-l) (Spencer et al. 2010). In the crystal structure there 
is an intermolecular N — HO hydrogen-bonding interaction (Table 1) linking the molecules into one-dimensional chains 
which extend along c in the unit cell (Fig. 2). 

Experimental 

Indolin-2-one (0.50 g, 3.76 mmol) was dissolved in THF (20 mL) and KOH (0.80 g, 14.3 mmol) was slowly added. After 
heating the stirred mixture at reflux temperature for 30 min, a solution of benzophenone (0.80 g, 4.40 mmol) in THF was 
slowly added and the refluxing continued for 2 h. The mixture was then cooled to 333 K and poured into water (200 mL) 
and was extracted with chloroform and dried over Na2SC>4. After removing the solvent, the crude product was purified by 
column chromatography on silica gel, affording the title compound (yield: 0.28 g, 25%). The compound was then dissolved 
in THF and yellow crystals were formed on slow evaporation at room temperature over one week. 

Refinement 

All H atoms were placed in geometrically calculated positions and refined using a riding model with C — H = 0.93 A and 
N — H = 0.86 A and with (7i S0 (H) = 1.2{7 eq (C, N). Friedel pairs (1153) were merged for the data used in the refinement. 



Figures 




Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 30% probability level. 
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Fig. 2. The molecular packing of (I) viewed along the c axis, with hydrogen bonds shown as 
dashed lines. 



3-(Diphenylmethylidene)indolin-2-one 



Crystal data 
C 2 iH 15 NO 
M,. = 297.34 
Orthorhombic, Pna2\ 
Hall symbol: P 2c -2n 
a = 11.0679(11) A 
b= 17.6465 (16) A 
c = 7.8835 (6) A 

V= 1539.7(2) A 3 
Z=4 



F(000) = 624 

D x = 1.283 MgnT 3 

Mo i&x radiation, X. = 0.71073 A 

Cell parameters from 1 702 reflections 

9 = 2.8-21.0° 

H = 0.08 mnT 1 

T=298K 

Block, yellow 

0.46 x 0.40 x 0.38 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.965, T max = 0.971 
9094 measured reflections 



2072 independent reflections 
1105 reflections with / > 2a(I) 



, = 2.: 



£ = -14^14 

k = -23->15 
/= -9->10 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )} = 0.037 



wR(F*) = 0.097 

S= 1.06 

2072 reflections 
208 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 0 2 ) + (0.0323P) 2 + 0.1729P] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Apmax = 0.15eA~ 3 

Ap min = -0.15 e A~ 3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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P/C p-7 rio 

Co — C / — Co 


1 1 A O /"]\ 

IZU.o (3) 


p i n pi o pn 

ciy — cio — ci / 


ny. / (4) 


( i£ pa XT'? 
CO C / H / 


i iq /: 

i iy.o 


PIQ p 1 Q TT 1 Q 

c iy — c i o — h i o 


1 in 1 
1ZU.1 


r^Q r*-n un 
Co — C / — H / 


i in £ 
llV.O 


p 1 -7 PIQ Ul O 

C 1 / — C 1 o — H 1 o 


1 in 1 
1ZU.1 


C / — Co — C3 


1 1 O fl PJ\ 

iio.y (3) 


pop, p 1 n pio 

czu — c i y — c i o 


1 in c (a \ 
1ZU.J (4) 


/^T Z" 1 © UC 

C/ — Co — Ho 


1 in ^ 
IZU.O 


P ") A p|A I I 1 ( ) 

czu — c i y — h i y 


1 1 n o 

i iy.o 


f^l O TTO 

CJ — Co — Ho 


1 in £ 
IZU.O 


pio pm ul n 

cio — ciy — my 


1 1 n o 

ny.o 


P9 pa pin 




pin P?0 Cl\ 

v 1 y v. Z.U v^z, 1 


1 iy.y y'-t ) 


C2 — C9 — CI 6 


124.4 (3) 


C19 — C20 — H20 


120.0 


CIO — C9 — C16 


114.7 (3) 


C21 — C20 — H20 


120.0 


C15 — CIO — Cll 


118.7 (3) 


C20 — C21 — C16 


120.7 (4) 


C15 — CIO — C9 


121.1 (2) 


C20 — C21 — H21 


119.6 


Cll — CIO — C9 


120.3 (3) 


C16 — C21 — H21 


119.6 


f^A \T1 1 

C4 — JN 1 — CI — Ul 


1 HI C fl \ 
— 1 / /.J (3) 


CI — C2 — C9 — C 1 6 


O O ( A\ 

-o.o (4) 


f^A Ml 1 

C4 — JN 1 — C 1 — C2 


A 1 f1\ 

-0.1 (3) 


C2 — C9 — C 1 0 — C 1 5 


on A fA\ 

— oU.4 (4) 


U 1 — C 1 — C2 — C9 


4.6 (5) 


C 1 6 — C9 — C 1 0 — C 1 5 


nn o p|^ 

99.8 (3) 


NI— CI— C2— C9 


-172.6 (3) 


C2— C9— CIO— Cll 


98.5 (3) 


Ol— CI— C2— C3 


178.8 (3) 


CI 6— C9— CIO— Cll 


-81.3 (3) 


NI— CI— C2— C3 


1.6(3) 


C15— CIO— Cll— C12 


1.1 (4) 


C9— C2— C3— C4 


171.4 (3) 


C9— CIO— Cll— C12 


-177.8(3) 


CI— C2— C3— C4 


-2.5 (3) 


CIO— Cll— C12— C13 


-0.5 (5) 
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CV — Cz — C3 — Co 


-7.5 (6) 


i /-i-) /-iq no 

C 1 — Cz — C3 — Co 


1 /o.O (3) 


r^Q r^A rc 
Co — C 3 — C4 — C 3 


2.9 (5) 


( •-) pi /-I/I nr 

Cz — C3 — C4 — C J 


— 1 /O.z (3 J 


r^Q r~"i r^A \ti 
Co — C3 — C4 — JN 1 


1 TO A (1 \ 

1 /0.4 (3) 


Cz — C3 — C4 — JN 1 


2.5 (3) 


/-II \T1 /"I /I PC 

CI — JN 1 — C4 — Cj 


1 77 1 f1\ 

177.1 (3) 


/-II \T1 /"I A ( • 1 

CI — JN 1 — C4 — C3 


-1.6 (4) 


r^i r^A /-i c / 
C J — C4 — C J — C 0 


-1.1 (5) 


JN 1 — C4 — Cj — Co 


1 *7Pl C /Q \ 

1 /y.j (3) 


/~i a nr /-i/: /-1-7 

C4 — Cj — Co — C / 


-1.3 (6) 


Cj — Co — C / — Co 


1.8 (6) 


Co — C7 — C8 — C3 


0.1 (5) 


C4— C3— C8— C7 


-2.4 (5) 


C2— C3— C8— C7 


176.4 (3) 


C3— C2— C9— CIO 


-1.3 (5) 


CI— C2— C9— CIO 


171.5 (3) 


C3— C2— C9— CI 6 


178.4 (3) 



Cll — Clz — CI i — C14 


A A ( £\ 

0.0 (5) 


pn pii pii pir 
Clz — CI J — C14 — C15 


A 7 ( c\ 

-0.2 (5) 


pi 1 pin pic pi 1 

Cll — C1U — CI 5 — C14 


1 1 CA\ 

-1.3 (4) 


pn pin pi c pi 1 
C9 — C 1 U — C 1 5 — C 1 4 


1 77 C 

1 / /.J (3) 


pii pii pir pm 
C13 — C14 — C15 — C1U 


0.9 (5) 


pt pn pk pn 

cz — cy — cio — ci / 


1 77 £ 

1ZZ.0 (3 J 


pi p. pq PI/; J" 1 1*7 

c 1 u — cy — c 1 0 — c 1 / 


J /.0 (4 ) 


cz — cy — C 1 0 — Cz 1 


— jy.L (4) 


pin pn pu pi 1 

c 1 u — cy — c 1 0 — cz 1 


1 7 A £ f?\ 

12U.0 (3) 


pm pit p 1 "7 pio 
Czl — C16 — CI / — Cla 


1.5 (5) 


pn pu pit pio 
cy — C 1 0 — C 1 / — C 1 5 


1 *7Pl Q S1\ 

1 /y.o (3) 


P1/; P1"7 pio pm 

cio — ci / — cia — ciy 


-0.5 (5) 


C17— C18— C19— C20 


-0.8 (6) 


C18— C19— C20— C21 


1.2 (6) 


C19— C20— C21— C16 


-0.1 (5) 


C17— C16— C21— C20 


-1.2 (5) 


C9— C16— C21— C20 


-179.5 (3) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Nl— Hl-Ol* 0.86 2.23 2.974 (3) 144 
Symmetry codes: (i) -x+1, -y+\, z-1/2. 
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